Introduction
To improve the interpretation of CSEM data, information from seismic data can be included in a CSEM inversion. The higher resolution of the seismic image makes it possible to accurately determine the location of potential resistivity contrasts.
In this work we show how horizons derived from seismic data can be incorporated in a CSEM inversion workflow to obtain models which are consistent with both the CSEM and the seismic data, and we demonstrate this workflow on a field data set. Since the survey consists of a single line of receivers, we employ a 2.5D inversion algorithm to invert the CSEM data, but the method could also be used in a full 3D inversion.
Rather than using the seismic data to impose hard constraints on the inversion in the form of volumes of homogeneous resistivity, we propose to include the horizons in the regularization used in the inversion while maintaining a pixel-based parameterization of the model. Our inversion employs a GaussNewton based algorithm to minimize the standard cost function
The first term E D is a weighted L 2 norm data misfit, and the second term R is a regularization term. The regularization used in our 2.5D inversion is a quasi-L 1 norm of the gradient of the logarithm of the conductivity:
The scalars α x and α z are weight factors for the horizontal and vertical derivatives, respectively, and m ref is a given reference model. This reference model is the key to incorporating information obtained from seismic data into the CSEM inversion in our workflow. The workflow can be summarized as follows:
• First, an unconstrained inversion of the CSEM data is performed using a simple halfspace model as initial model and reference model.
• Regions of different resistivity and their boundaries are identified from a joint interpretation of the unconstrained inversion and seismic data.
• This information is then used to create an improved model of the background resistivity distribution.
• A subsequent inversion of the CSEM data is carried out using the improved background model as initial model and reference model.
By including the horizons derived from the seismic data in the reference model, the regularization used by the inversion will try to preserve the discontinuities in the model. In this way, it is possible to obtain models that are consistent with both the CSEM and the seismic data.
Results
We have applied this workflow on a field data set acquired in 2006 over a deepwater prospect in South-East Asia. The result of the 2.5D inversion without using a reference model is shown in figure 1 . The result from the inversion with a reference model which includes the seismic horizon at approximately 2000 m is shown in figure 2 . By including the seismic horizon in the reference model we are able to obtain an inversion result which is more consistent with the seismic. 
